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An image receiving apparatus for transmitting data to and 
receiving data from a removable PVR device, and a data 
transmission and reception method thereof are disclosed. 
The image receiving apparatus includes an interface Which 
transmits AV data and data corresponding to user commands 
to an external recording device, and a controller Which 
inserts the data corresponding to the user commands into a 
stream containing the AV data and transmits the stream to 
the external recording device through the interface. There 
fore, the general-purpose communication lines and data 
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IMAGE RECEIVING APPARATUS FOR 
TRANSMITTING DATA TO AND RECEIVING 
DATA FROM REMOVABLE PVR DEVICE 

AND DATA TRANSMISSION AND 
RECEPTION METHOD THEREOF 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t under 35 U.S.C. 
§ll9 (a) of Korean Patent Application No. 10-2006 
0070896, ?led on Jul. 27, 2006, in the Korean Intellectual 
Property Of?ce, the entire disclosure of Which is hereby 
incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] Devices and methods consistent With the present 
invention relate to an image receiving apparatus for trans 
mitting data to and receiving data from a removable personal 
video recorder (PVR) device, and a data transmission and 
reception method thereof, and more particularly, to an image 
receiving apparatus for transmitting and receiving data using 
a transport stream (TS) data structure When recording and 
reproducing audio/video (AV) data in a removable PVR 
device connected to the image receiving apparatus through 
a loW voltage differential signaling (LVDS) cable, and a data 
transmission and reception method thereof. 
[0004] 2. Description of the Related Art 
[0005] As digital broadcasting has advanced, display 
apparatuses for displaying high-de?nition images and PVR 
devices With video recording capability have continually 
developed. PVR devices record and reproduce broadcast 
signals on high capacity hard disks. More speci?cally, PVR 
devices can record moving pictures Without videotapes. 
Also, PVR devices can record moving pictures With a high 
de?nition that is ?ve times more detailed than analog 
broadcasts. 
[0006] Accordingly, using PVR devices it is possible to 
store digital broadcast programs, reproduce them With the 
quality of live broadcast programs Without reproducing 
apparatuses, such as video cassette recorders (V CRs), and 
record many programs at the same time. Additionally, PVR 
devices can perform convenient functions such as high 
speed reproduction, editing, repeat reproduction or the like, 
because the broadcast program is reproduced by a ?le 
reproducing method. A program vieWing schedule may be 
adjusted according to individual preference using the PVR 
device, so that it is possible for a user to Watch desired 
programs With the quality of live broadcast programs no 
matter When the user is Watching them. 

[0007] An image receiving apparatus for receiving broad 
cast signals and various image signals may include the PVR 
device that supplies the PVR functions and is provided 
inside the image receiving apparatus or outside the image 
receiving apparatus. 
[0008] In a related art image receiving apparatus that uses 
a PVR device disposed on the outside thereof, data of the 
Advanced Technology Attachment (ATA) standard (40 pin) 
is transmitted. HoWever, if the length of a cable connecting 
the removable PVR device to the image receiving apparatus 
is increased, there is no impedance matching and, therefore, 
errors may be occur When receiving and transmitting data. 
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[0009] Additionally, in order to transmit data betWeen the 
related art image receiving apparatus and the removable 
PVR device, the conventional image receiving apparatus 
and the removable PVR device need to be connected 
through a data line folloWing ATA standards for transmitting 
the AV data, and a communication line providing an RS-232 
interface for transmitting commands, such as recording, 
reproducing, or the like. Furthermore, When the AV data 
stored in the removable PVR device is transmitted to the 
image receiving apparatus, the related art image receiving 
apparatus and the removable PVR device need to be further 
connected through a data line providing a high de?nition 
multimedia interface (HDMI) for transmitting the read AV 
data. Therefore, it is necessary to include three physical 
cables providing various interfaces for communicating 
betWeen the image receiving apparatus and the removable 
PVR device. 

SUMMARY OF THE INVENTION 

[0010] Exemplary embodiments of the present invention 
overcome the above disadvantages and other disadvantages 
not described above. Also, the present invention is not 
required to overcome the disadvantages described above, 
and an exemplary embodiment of the present invention may 
not overcome any of the problems described above. 
[0011] According to one aspect of the present invention, 
there is provided an image receiving apparatus is provided, 
Which includes an interface Which transmits AV data and 
data corresponding to the user commands to an external 
recording device, and a controller Which inserts the data 
corresponding to the user commands into a stream contain 
ing the AV data and transmits the stream to the external 
recording device through the interface. 
[0012] Speci?cally, the controller may transmit the 
stream, Which includes the AV data inserted into a section 
having a control signal at a ?rst level and the data corre 
sponding to the user commands inserted into a section 
having the control signal at a second level, to the external 
recording device. 
[0013] In an exemplary implementation, the control signal 
may be a valid signal, the ?rst level may be a logical level 
‘1’, and the second level may be a logical level ‘0’. 
[0014] In an exemplary implementation, the image receiv 
ing apparatus may be connected to the external recording 
device through one serial cable. At this time, the serial cable 
is a loW voltage differential signaling (LVDS) cable. 
[0015] The external recording device may be a removable 
personal video recorder (PVR) device. Speci?cally, the 
external recording device may include a communication 
interface Which receives the stream, in Which data corre 
sponding to user commands is inserted into the stream 
containing the AV data, from the interface; a hard disk Which 
stores the AV data; and a central processing unit Which 
separates the AV data and the data corresponding to the user 
commands from the stream and stores the separated AV data 
in the hard disk according to the user commands. 
[0016] If the user command is a reproducing command, 
the central processing unit may insert data containing stor 
age information into the stream containing the AV data 
stored in the hard disk and transmit the stream to the image 
receiving apparatus. 
[0017] In an exemplary implementation, the controller 
may insert the data corresponding to the user commands into 
a stream not containing the AV data. 
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[0018] In an exemplary implementation, the stream may 
be a transport stream (TS). 
[0019] In an exemplary implementation, 4 or more bytes 
of the user command data may be inserted into the section 
having the control signal at the second level. 
[0020] According to one exemplary aspect of the present 
invention, there is provided a data transmission and recep 
tion method of an image receiving apparatus, Which includes 
inserting data corresponding to user commands into a stream 
containing AV data, and transmitting the stream, into Which 
the data corresponding to the user commands are inserted, to 
an external recording device. 
[0021] More speci?cally, in an exemplary implementa 
tion, the transmitting may include transmitting the stream, in 
Which the AV data is inserted into a section having a control 
signal at a ?rst level and the data corresponding to the user 
commands is inserted into a section having the control signal 
at a second level, to the external recording device. 
[0022] In an exemplary implementation, the control signal 
may be a valid signal, the ?rst level may be a logical level 
‘1’, and the second level may be a logical level ‘0’. 
[0023] In an exemplary implementation, the image receiv 
ing apparatus may be connected to the external recording 
device through one serial cable. At this time, the serial cable 
is a loWer voltage differential signaling (LVDS) cable. 
[0024] In an exemplary implementation, the external 
recording device may be a removable personal video 
recorder (PVR) device. 
[0025] If the user command is a reproducing command, 
the external recording device may insert data containing 
storage information or the like into the stream containing the 
stored AV data and transmit the stream to the image receiv 
ing apparatus. 
[0026] In an exemplary implementation, the stream may 
be a transport stream (TS). 
[0027] In an exemplary implementation, 4 or more bytes 
of the user command data may be inserted into the section 
having the control signal at the second level. 
[0028] According to one exemplary aspect of the present 
invention, there is provided a removable PVR system, Which 
includes a removable PVR device Which stores AV data, and 
an image receiving apparatus Which inserts data correspond 
ing to user commands into a stream containing the AV data 
and transmits the stream to the removable PVR device. 

[0029] In an exemplary implementation, the image receiv 
ing apparatus may transmit the stream, Which includes the 
AV data inserted into a section having a control signal at a 
?rst level and the data corresponding to the user commands 
inserted into a section having the control signal at a second 
level, to the removable PVR device. 
[0030] In an exemplary implementation, the control signal 
may be a valid signal, the ?rst level may be a logical level 
‘1’, and the second level may be a logical level ‘0’. 
[0031] In an exemplary implementation, the removable 
PVR device may separate the AV data and the user command 
data contained in the stream Which is received from the 
image receiving apparatus and store the separated AV data. 
[0032] In an exemplary implementation, if the data cor 
responding to the user commands is a reproducing com 
mand, the removable PVR device may transmit the stream, 
Which includes the stored AV data inserted into the section 
having the control signal at the ?rst level and the data 
corresponding to storage information and additional infor 
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mation inserted into the section having the control signal at 
the second level, to the image receiving apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] The above aspects and features of the present 
invention Will be more apparent by describing certain exem 
plary embodiments of the present invention With reference 
to the accompanying draWings, in Which: 
[0034] FIG. 1 is a block diagram of an image receiving 
apparatus connected to a removable PVC device according 
to an exemplary embodiment of the present invention; 
[0035] FIG. 2 is a vieW illustrating a method for transmit 
ting and receiving data to/from a removable PVC device of 
an image receiving apparatus according to an exemplary 
embodiment of the present invention; 
[0036] FIG. 3 is a ?owchart explaining a method for 
transmitting and receiving data to/from a removable PVC 
device of an image receiving apparatus according to an 
exemplary embodiment of the present invention; and 
[0037] FIG. 4 is a ?owchart explaining a method for 
transmitting and receiving data to/from a removable PVC 
device of an image receiving apparatus according to another 
exemplary embodiment of the present invention. 
[0038] Throughout the draWings, the same draWing refer 
ence numerals Will be understood to refer to the same 
elements, features and structures. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

[0039] The matters de?ned in the description such as a 
detailed construction and elements are provided to assist in 
a comprehensive understanding of the embodiments of the 
invention and are merely exemplary. Accordingly, those of 
ordinary skill in the art Will recogniZe that various changes 
and modi?cations of the exemplary embodiments described 
herein can be made Without departing from the scope and 
spirit of the invention. Also, descriptions of Well-knoWn 
functions and constructions are omitted for clarity and 
conciseness. 
[0040] Hereinafter, exemplary embodiments of the present 
invention Will be described in detail With reference to the 
accompanying draWings. 
[0041] FIG. 1 is a block diagram of an image receiving 
apparatus connected to a removable personal video recorder 
(PVC) device according to an exemplary embodiment of the 
present invention. 
[0042] A removable PVC system in FIG. 1 includes an 
image receiving apparatus 100 and a removable PVC device 
200 disposed outside of the image receiving apparatus 100. 
The image receiving apparatus 100 and the removable PVC 
device 200 are connected through a cable 10 providing a loW 
voltage differential signaling (LVDS) interface. 
[0043] The image receiving apparatus 100 according to an 
exemplary embodiment of the present invention transmits 
and receives audio/video (AV) data, user command data and 
various other kinds of data to and from the removable PVC 
device 200 through the LVDS cable 10 by using a transport 
stream (TS) structure. Additionally, the image receiving 
apparatus 100 comprises a tuner 110, a decoder 120, a 
display 130, a key input part 140, a controller 150 and a 
transmitting/receiving interface 160. 
[0044] The tuner 110 receives compressed digital AV data. 
The decoder 120, as an MPEG decoder, decodes the 
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received compressed digital AV data through the tuner 110. 
The digital image decoded by the decoder 120 is displayed 
on the display 130. 
[0045] The key input part 140 includes keys for inputting 
user commands, such as recording, reproducing, suspend 
ing, continuing, moving forWard, moving back, or the like. 
[0046] The controller 150 transmits the compressed digital 
AV data, the user commands, and the information data to the 
removable PVR device 200 through the transmitting/receiv 
ing interface 160 according to the user commands inputted 
through the key input part 140. 
[0047] Additionally, the controller 150 receives the com 
pressed digital AV data, the user commands, and the infor 
mation data from the removable PVR device 200 through 
the transmitting/receiving interface 160 according to the 
user commands inputted through the key input part 140. 
[0048] The transmitting/receiving interface 160 provides 
an interface for transmitting and receiving the compressed 
digital AV data, and an interface for connecting the LVDS 
cable 10 betWeen the image receiving apparatus 100 and the 
removable PVR device 200, and provides an interface such 
as IEEE 1394 or Universal Serial Bus (USB). 
[0049] The removable PVR device 200 disposed outside 
of the image receiving apparatus 100, comprises a commu 
nication interface 210, a central processing unit (CPU) 220, 
and a hard disk drive (HDD) 230. 
[0050] The communication interface 210 provides an 
interface for transmitting the compressed digital AV data to 
and receiving the compressed digital AV data from the image 
receiving apparatus 100, and an interface for connecting the 
LVDS cable 10. 
[0051] The CPU 220 stores the compressed digital AV data 
received according to the user commands received through 
the communication interface 210 in the HDD 230. Addi 
tionally, the CPU 220 transmits the compressed digital AV 
data stored in the HDD 230 according to the user commands 
received through the communication interface 210, storage 
information, and additional information to the image receiv 
ing apparatus 100 through the communication interface 210. 
At this time, the compressed digital AV data transmitted 
from the image receiving apparatus 100 is stored in the HDD 
230. 
[0052] As aforementioned, the image receiving apparatus 
100 comprising the tuner 110, the decoder 120, the display 
130, the key input part 140, the controller 150 and the 
transmitting/receiving interface 160 is shoWn and described. 
HoWever, the present invention is not limited to the speci?c 
exemplary embodiments described above, and can be imple 
mented as an image receiving apparatus comprising an 
interface Which transmits AV data and data corresponding to 
user commands to an external recording device, and a 
controller Which controls the interface so that the data 
corresponding to the user commands is inserted into a 
stream containing the AV data to be transmitted to the 
external recording device. 
[0053] FIG. 2 is a vieW illustrating a method for transmit 
ting data to and receiving data from a removable PVC device 
of an image receiving apparatus according to an exemplary 
embodiment of the present invention. 
[0054] FIG. 2 illustrates transport stream (TS) data 
received by the tuner 110, TS' data transmitted to the 
removable PVC device 200 through the transmitting/receiv 
ing interface 160, and a valid signal Which controls data 
transmission and reception in the controller 150. 
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[0055] The compressed digital AV data received by the 
tuner 110 has a TS data structure of an 8-bit unit compressed 
using MPEG-2. Speci?cally, if the valid signal of the con 
troller 150 has a value of ‘ 1 ’, the compressed digital AV data 
outputted through the tuner 110 is transmitted in packets of 
188 bytes, and When the valid signal has a value of ‘0’, the 
data is not transmitted. 
[0056] Accordingly, the controller 150 transmits data cor 
responding to user commands inputted through the key input 
part 140 and various kinds of information to a section in 
Which the valid signal has a value of ‘0’. 
[0057] For example, if a recording command is inputted 
through the key input part 140, the controller 150 transmits 
the compressed digital AV data outputted through the tuner 
110 in packets of 188 bytes through the transmitting/receiv 
ing interface 160 if the valid signal has a value of ‘1’. The 
controller 150 inserts the data (oblique lines of TS' data) 
corresponding to the recording command and the data 
corresponding to a title of the compressed digital AV data 
into the section in Which the valid signal has a value of ‘0’, 
and then transmits the data to the removable PVR device 200 
through the transmitting/receiving interface 160. At this 
time, 4 or more bytes of the user command data can be 
inserted into the section in Which the valid signal has a value 
of ‘0’. 
[0058] The CPU 220, Which receives the TS' data through 
communication interface 210, separates the recording com 
mand data, the title data, and the compressed digital AV data 
and stores the title data and the compressed digital AV data 
in the HDD 230 according to the separated recording 
commands. 
[0059] On the other hand, if a reproducing command is 
inputted through the key input part 140, the controller 150 
transmits the stream, Which includes the data corresponding 
to the reproducing command and the data corresponding to 
the title of the AV data are inserted into the section in Which 
the valid signal has a value of ‘0’, to the removable PVR 
device 200 through the transmitting/receiving interface 160. 
[0060] The CPU 220 receiving the reproducing command 
data and the title data through the communication interface 
210 reads the compressed digital AV data corresponding to 
the title data among the compressed digital AV data stored 
in the HDD 230, and transmits the AV data in packets of 188 
bytes if the valid signal has a value of ‘1’. Additionally, the 
CPU 220 inserts the data corresponding to the storage 
information on the storage capacity or the like and the 
additional information into the section in Which the valid 
signal has a value of ‘0’, and then transmits the data to the 
image receiving apparatus 100 through the communication 
interface 210. 
[0061] The controller 150, Which receives the above data 
through the transmitting/receiving interface 160, separates 
the storage information data, the additional information data, 
and the compressed digital AV data and transmits the sepa 
rated compressed digital AV data to the decoder 120 so that 
the separated compressed digital AV data is decoded and 
displayed. 
[0062] FIG. 3 is a ?owchart explaining a method for 
transmitting data to and receiving data from a removable 
PVC device of an image receiving apparatus according to an 
exemplary embodiment of the present invention. 
[0063] In FIG. 3, the controller 150 determines Whether 
the recording command is inputted at operation S310. If it is 
determined that the recording command is inputted at opera 
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tion S310-Y, the controller 150 determines the section of the 
valid signal at operation S320. In other Words, since the 
valid signal has the values of ‘1’ and ‘0’, the controller 150 
determines Which one of the values is currently contained in 
the section of the valid signal. 
[0064] The controller 150 determines Whether the section 
has a valid signal With a value of ‘1’ at operation S330. If it 
is determined that the section has a valid signal With a value 
of ‘1’ at operation S330-Y, the controller 150 transmits the 
compressed digital AV data outputted through the tuner 110 
to the removable PVR device 200 in packets of 188 bytes 
through the transmitting/receiving interface 160 at operation 
S340. 

[0065] If it is determined that the section does not have a 
valid signal With a value of ‘1’ at operation S330-N, the 
controller 150 determines Whether the section has a valid 
signal With a value of ‘0’ at operation S350. If it is deter 
mined that the section has a valid signal With a value of ‘0’ 
at operation S350-Y, the controller 150 transmits the data 
corresponding to the recording command to the removable 
PVR device 200 through the transmitting/receiving interface 
160 at operation S360. 
[0066] FIG. 4 is a ?owchart explaining a method for 
transmitting data to and receiving data from a removable 
PVC device of an image receiving apparatus according to 
another exemplary embodiment of the present invention. 
[0067] Referring to FIG. 4, the controller 150 inserts the 
data corresponding to the user commands into the stream 
containing the AV data at operation S410. 
[0068] The controller 150 transmits the stream, into Which 
the data corresponding to the user commands is inserted, to 
the external recording device at operation S420. 
[0069] In other Words, When the user commands are 
inputted, the controller 150 inserts the compressed digital 
AV data into the section having the valid signal With a value 
of ‘1’ and inserts the data corresponding to the user com 
mands into the section having the valid signal With a value 
of ‘0’, and transmits and receives the data. Therefore, 
although all general-purpose communication lines and data 
lines are not connected betWeen the image receiving appa 
ratus and the removable PVR device, it is possible to 
transmit and receive data by using only data lines, such as 
LVDS cables. 

[0070] As described above, according to exemplary 
embodiments of the present invention, the general-purpose 
communication lines and data lines are simpli?ed so that the 
AV data can be stored and reproduced in the removable PVR 
device easily. 
[0071] As aforementioned, the exemplary embodiments of 
the present invention are shoWn and described, but the 
present invention is not limited to the speci?c embodiments 
described above, and can be implemented in various modi 
?cations by those skilled in the art to Which the present 
invention pertains Without departing from the scope of the 
invention as de?ned by the appended claims and the full 
scope of equivalents thereof. 

What is claimed is: 

1. An image receiving apparatus comprising: 
an interface Which transmits audio/video (AV) data and 

data corresponding to user commands to an external 
recording device; and 
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a controller Which controls the interface so that the data 
corresponding to the user commands is inserted into a 
stream containing the AV data to be transmitted to the 
external recording device. 

2. The apparatus as claimed in claim 1, Wherein the 
controller transmits the stream, Which comprises the AV data 
inserted into a section having a control signal at a ?rst level 
and the data corresponding to the user commands inserted 
into a section having the control signal at a second level, to 
the external recording device. 

3. The apparatus as claimed in claim 2, Wherein the 
control signal is a valid signal. 

4. The apparatus as claimed in claim 2, Wherein the ?rst 
level is a logical level ‘1’, and the second level is a logical 
level ‘0’. 

5. The apparatus as claimed in claim 1, Which is con 
nected to the external recording device through one serial 
cable. 

6. The apparatus as claimed in claim 5, Wherein the serial 
cable is a loW voltage differential signaling (LVDS) cable. 

7. The apparatus as claimed in claim 1, Wherein the 
external recording device comprises a removable personal 
video recorder (PVR) device. 

8. The apparatus as claimed in claim 1, Wherein the 
external recording device comprises: 

a communication interface Which receives the stream, 
Which includes data corresponding to user commands 
inserted into the stream containing the AV data, from 
the interface; 

a hard disk Which stores the AV data; and 

a central processing unit Which separates the AV data and 
the data corresponding to user commands from the 
stream, and stores the separated AV data in the hard 
disk according to the user commands. 

9. The apparatus as claimed in claim 8, Wherein the 
central processing unit inserts data containing storage infor 
mation into the stream containing the AV data stored in the 
hard disk and transmits the stream to the image receiving 
apparatus if the user command is a reproducing command. 

10. The apparatus as claimed in claim 1, Wherein the 
controller inserts the data corresponding to the user com 
mands into a stream that does not contain the AV data. 

11. The apparatus as claimed in claim 1, Wherein the 
stream is a transport stream (TS). 

12. The apparatus as claimed in claim 2, Wherein 4 or 
more bytes of the user command data are inserted into the 
section having the control signal at the second level. 

13. A data transmission and reception method of an image 
receiving apparatus, the method comprising: 

inserting data corresponding to user commands into a 
stream containing audio/video (AV) data; and 

transmitting the stream, including the inserted data cor 
responding to the user commands, to an external 
recording device. 

14. The method as claimed in claim 13, Wherein the 
transmitting comprises transmitting the stream, including 
the AV data inserted into a section having a control signal at 
a ?rst level and the data corresponding to the user commands 
inserted into a section having the control signal at a second 
level, to the external recording device. 

15. The method as claimed in claim 14, Wherein the 
control signal is a valid signal. 
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16. The method as claimed in claim 14, wherein the ?rst 
level is a logical level ‘1’, and the second level is a logical 
level ‘0’. 

17. The method as claimed in claim 13, Wherein the image 
receiving apparatus is connected to the external recording 
device through one serial cable. 

18. The method as claimed in claim 17, Wherein the serial 
cable is a loW voltage differential signaling (LVDS) cable. 

19. The method as claimed in claim 13, Wherein the 
external recording device comprises a removable personal 
video recorder (PVR) device. 

20. The method as claimed in claim 13, Wherein the 
external recording device inserts data containing storage 
information into the stream containing the stored AV data 
and transmits the stream to the image receiving apparatus if 
the user command is a reproducing command. 

21. The method as claimed in claim 13, Wherein the 
stream is a transport stream (TS). 

22. The method as claimed in claim 14, Wherein 4 or more 
bytes of the user command data are inserted into the section 
having the control signal at the second level. 

23. A removable personal video recorder (PVR) system, 
comprising: 

a removable PVR device Which stores audio/video (AV) 
data; and 
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an image receiving apparatus Which inserts data corre 
sponding to user commands into a stream containing 
the AV data and transmits the stream to the removable 
PVR device. 

24. The system as claimed in claim 23, Wherein the image 
receiving apparatus transmits the stream, Which includes the 
AV data inserted into a section having a control signal at a 
?rst level and the data corresponding to the user commands 
inserted into a section having the control signal at a second 
level, to the removable PVR device. 

25. The system as claimed in claim 24, Wherein the 
control signal is a valid signal, the ?rst level is a logical level 
‘1’ and the second level is a logical level ‘0’. 

26. The system as claimed in claim 24, Wherein the 
removable PVR device separates the AV data and the user 
command data contained in the stream Which is received 
from the image receiving apparatus and stores the separated 
AV data. 

27. The system as claimed in claim 23, Wherein the 
removable PVR device transmits the stream, Which includes 
the stored AV data inserted into the section having the 
control signal at the ?rst level and the data corresponding to 
storage information and additional information inserted into 
the section having the control signal at the second level, to 
the image receiving apparatus if the data corresponding to 
the user commands is a reproducing command. 

* * * * * 


